Cell-based DNA demethylation detection system for screening of epigenetic drugs in 2D, 3D, and xenograft models.
Aberrant DNA methylation that results in silencing of genes has remained a significant interest in cancer research. Despite major advances, the success of epigenetic therapy is elusive due to narrow therapeutic window. A wide variety of naturally occurring epigenetic agents and synthetic molecules that can alter methylation patterns exist, however, their usefulness in epigenetic therapy remains unknown. This underlines the need for effective tumor models for large-scale screening of drug candidates with potent hypomethylation activity. In this study, we present the development of a cell-based DNA demethylation detection system, which is amenable for high content screening of epigenetic drugs in two-dimensional and three-dimensional cell culture models. Additionally, the detection system also supports the in vivo monitoring of demethylation efficacy of potential lead compounds from in vitro screens in tumor xenografts. The described detection system not only permits the continuous monitoring of demethylation but also of the induced cytostatic/cytotoxic drug effects in live cells, as a function of time. The detection system is fluorescence based and exploits the dominant ability of DNA methylation to inhibit gene transcription, and utilizes FLJ32130 gene, which is silenced on account of promoter hypermethylation in human colorectal cancer. The described work will provide the researchers with an efficient tool for epigenetic drug screens on a high throughput platform and would therefore benefit academic and industrial drug discovery. © 2016 International Society for Advancement of Cytometry.